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Description 



The present invention relates to fabric bleaching comoositions coTpr sinc a peroxygen compound and as b each 
cictivato: a manganese complex 

Bleaching compos tons which contain a peroxide bleaching agent are well known In such compcsit.cns the bleach- 
irc agent funclons to remove common domestic stains s jch as tea coffee tuit and wine stains ironr the soiled clothing 
a: :hc boi If the washing temperature is reduced to below 60 a C however the efficacy o 4 the bleaching agent s corre- 
sponding reduced 

It is also well known tna: certain heavy metal ions or complexes thereof function to catalyse tne decomposition of 
nydrogen peroxide o r o' compounds which can liberate nydrogen peroxide in order to render the peroxide compound 
effective at temperatures beiow S0°C 

For example, in US-A-5 114 611 , the r e isaescnbed the actuation of a peroxy compound Dy a complex of a transition 
metal (Mn Co. Fe or Cu) with a non-(macro) cyclic ligand pieferably 2.2-bisoyridylamme or 2 2-bisoyndylmethane 

Moreover, in US-A-5 114 606 there is described a manganese complex, for use as a bleach catalyst for a peroxy 
compound which is a water-soluble complex of manganese II. Ill or IV or mixtures thereof, with a ligand which is a 
non-carboxylate polyhycroxy compound, having at least three consecutive C-OH groups in its molecular structure, pref- 
erably sorbitol 

Other disclosures relating to the use of metal complexes as activators for peroxy compounds in bleaches or deter- 
gents include US-A-5 227 0£4 US-A-5 194 416, US-A-4 728 455 US-A-4 478 733, US-A-4 430 243 EP-A-549 271 , 
EP-A-549 272. EP-A-544 519. EP-A-544 490, EP-A-544 440 ; EP-A-509 787, EP-A-458 397 and EP-A-458 398 

It has now been found, surpnsingly that certain other manganese complexes are excellent bleach catalysts for 
peroxy compounds and. relative to known bleach catalysts provide enhanced bleach effects at low wash temperatures 
(e g at 1 5 to 40°C ) and/or using shorter washing times. 

Accordingly the present invention provides a fabric bleaching composition comprising 

a) a peroxy compound and 



b) 0 0005 to 0 5 preterably 0 005 to 0 05% by weight of manganese of one or more water-soluble manganese 
complexes having one of the formulae (1), (2) (3) (4). (5), (6). (7) (8). (9). (10) (11). (12), (13). (14). (15). (16). (17) 
or (18): 
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S0 3 M 



SO.M 




SO3M 



SO3M 



(18) 



20 



in which R, R 2 R 3 and R 4 are the same or different and each is hydrogen or optionally substituted alky L cycloalkyl or 
aryl: R 5 is hydrogen, optionally substituted alkyl, optionally substituted alkoxy. halogen, cyano, N(optionally substituted 
alkyl) 2 , NT (optionally substituted alkyl) 3 or a water-solubilismg group ; especially S0 3 M; R 6 and R 7 are the same or 
different and each is NH-CO-NH 2 a group of formula 
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-Of 



S03M 



or a group of formula 



- nh -0 ; 



Y is optionally substituted alkylene or cyclohexylene; X is OH, NH 2 , optionally substituted alkyl or optionally substituted 
aryl; n is 0 1 . 2 or 3 M is hydrogen, an alkali metal atom, ammonium or a cation formed from an amine; m is 2 or 3: q 
is 0, 1 , 2 or 3: and A is an anion 



When one or more of R 



R 2 , R 3 , R4, R& and X are optionally substituted alkyl, preferred alkyl groups are C^C^-, 



especially C,-C 4 -alkyl groups. The alkyl groups may be branched or unbranched and may be optionally substituted, 
e g by halogen such as fluorine chlorine or bromine by C r C 4 -alkoxy such as methoxy or ethoxy by phenyl or carboxyl, 
by C r C 4 -alkoxycarbonyl such as acetyl, or by a mono- or di-C-, -C 4 alkylated amino group. 

Optionally substituted alkoxy groups R 5 are preferably C-, -C 8 -. especially C r C 4 -alkoxy groups The alkoxy groups 
may be branched or unbranched and may be optionally substituted, e.g. by halogen such as fluorine, chlorine or bromine, 
by C r C 4 -alkoxy such as methoxy or ethoxy, by phenyl or carboxyl, by C r C 4 -alkoxycarbonyl such as acetyl, or by a 
mono- or di-alkylated amino group. 

Halogen atoms R 5 are preferably bromo or especially, chloro atoms. 

N(optionally substituted alkyl) 2 groups R 5 are preferably N(optional!y substituted C r C 4 alkyl) 2 groups, especially N 
(methyl) 2 or N(ethyl) 2 . 

(optionally substituted alkyl) 3 groups R 5 are (optionally substituted C 1 -C 4 alkyl) 3i especially N*(methyl) 3 or 
N*(ethyl) 3 

When one or more of R r R 2 , R 3 and R 4 are cycloalkyl, this may also be substituted, e.g. by C r C 4 -alkyl or 
C r C 4 -alkoxy 

When one or more of R v R 2 . R 3 , R 4 and X are optionally substituted aryl they are preferably a phenyl or naphthyl 
group which may be substituted by C r C 4 -alkyl. e g by methyl, ethyL propyl isopropyl, butyl, isobutyl, sec. -butyl or 
tert. -butyl, by C r C 4 -alkoxy such as methoxy ethoxy propoxy, isopropoxy. butoxy. isobutoxy, see -butoxy or tert -butoxy 
by halogen such as fluorine, chlorine or bromine, by C 2 -C 5 -alkanoylamino such as acetylamino, propionyiammo or 
butyrylamino. by nitro. sulphoor by dialkylated amino. 

When Y is alkylene, it is preferably a C 2 -C 4 -alkylene residue especially a -CH 2 -CH 2 -bridge Y may also be a 
C 2 -C 8 -alkylene residue which is interrupted by oxygen or especially, by nitrogen, in particular the -(CH 2 ) 3 -NH-(CH 2 ) 3 - : 
(CH 2 ) 2 -NH-(CH 2 ) 2 or (CH 2 ) 2 -N(CH 3 )-(CH 2 ) 2 - bridge 

Anions A include halide, especially chbride chlorate sulphate, nitrate hydroxy, methoxy, BF 4 . PF 6 carboxylate 
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^^r^STo. formula (1 ), Pretax each R, ,s hydrogen V ,s the ethylene bndge and n is 2, 
wherry one sulpho group . preferably present in each benzene nng especially in para position to the oxygen atom 
In relation to the compounds of formula (2), preferably R 2 is hydrogen and X is OH 

With respect to the compounds of formula (3). preferred compounds are those in which R 3 ,s hydrogen and R 4 s 
hydrogen methyl or especially phenyl EspecaHy preferred compounds are those ,n wh,ch me SQ 3 M group ,s m para 

^ZfZe^olT^po^ o, formula ,4), preferred compounds are those in which R, ,s hydrogen , more 
Psoeciallv those in which each S0 3 M group is in para position to the respective oxygen atom. 

' A o he compounds of formula (5). (6), (7) and ,8), preferabfy R, is hydrogen or methyl, q is 1 , R 5 ,s hydrogen 
methy! or S0 3 Na and is preferably in p-posit-on with respect to the oxygen atom, Y is -CH 2 CH 2 - or cyclohexylene and 
A is a chloride chlorate, acetate, hydroxy methoxy or PF 6 anion. 

^ re!a!,on to the compounds of formufc (9), preferably R 6 and R7 are the same. The preferred anion, when present. 

' S "wTrespect to the compounds of formula (11) or (12), preferably R, is hydrogen, n ,s 0 and A ,s acetate 
In relat,on to the compounds of formula (1 3), preferably R, is hydrogen, m is 2 or 3 and A IS acetate 
With respect to the compounds of formula (14), preferred compounds are those ,n wh,ch R, is hydrogen, m » 2 and 

A ^ With respect .0 the compounds of formula (15), preferred expounds are those in which m is 2 and A is chloride 
20 As to the compounds of formula (16), preferably m is 2 and A is acetate 

In the compounds of formula (17), A is preferably perchlorate 

In each of the compounds of formula (1 ) to (18), ,, is preferred that they are used in neutral form, , e tha tj^Jen 
oresent is other than hydrogen, preferably a cation formed from an alkali metal, in particular sodium, or from an am ne 
*TS£T£J« the compounds of formu.a ,1) ,0 (4), ,9), (10), (11, (12), (13), (14) and I (18), the , respect-v 
benzene rings may contain, in addition to any sulpho group one or more further substituents such as C r C 4 -alkyl, 

Cl - C T 4 hfmaCrcoSe°s r "Lu, (5, in which g ,s 2 3 or 4 and those o, formula (6), (7). ,8) andT = J 
are believed to be new compounds and, as such, form a further aspect of the P™[ r^m The * 
formula (5) are described at least in part in WO 93/03638. The compounds of formula (5), (6) and (10) tc (18) may be 
orodu^d by known methods, e.g. by the methods analogous to those disclosed ,n US Patent 4,655,785 relating to 
s.mtZpercomplexesThecompoundsoH 

Tiw^ Sof the fabric bleaching compositions o, the present invention may be hydrogen peroxide, 
a compound viich liberates hydrogen peroxide, a peroxyacid, a peroxyacid bleach 1™^"^,. 

Compounds which liberate hydrogen peroxide are well known and include, e.g., inorganic compounds ^»<»»*> 
metal peroxides, -perborates, -percarbona.es, -perphospha.es and -persulfates and organic compounds such as pe - 
oTylauric acd peroxybenzee acid, 1 ,1 2-diperoxydodecanoic acid, diperoxyisophthalic acid and urea peroxide, as well 
as mixtures thereol. Sodium percarbonate and sodium perborate, in particular sodium perborate monohydra.e, are pre- 

''^eroxyacid compounds and peroxyacid bleach precursors are also well known and a summary of references de- 
scribina them is provided in the above-mentioned US-A-5 114606 ... . 

TxamplTs of peroxyacid bleach precursors include benz(4H)-1,3-oxazin-4-one derivatives, especially subsided 
2 D henvl-benz(4H)-1 3-oxazin-4-one 2-(N,N,N-trimethyl ammonium) ethyl sodium-4-sulfophcnyl carbonate chloride 

py'S um 4 su|,ophenyl c rboxyla.e N.N.N-.rime.hy. ammonium toluyloxy benzene sulfate sod,um-4-benzoyloxy 
PenzSrsulfLte (SBOBS) N N , N ' , N ' -tet raacety I ethylene diamine (TAED) sodium-1-methy 2 ^nzoyloxy ben- 
zene 4-sulfonate sodium-4-methyl-3-benzoyloxy benzoate and sodium nonanoyloxybenzene sulfonate (NOBS). The 
substituted 2-phenyl-benz(4H)-1 ,3-oxazm-4-one, NOBS and TAED precursors are preferred. 

Pre!erably the amount of the peroxy compound in thefabnc bleaching composite according to the invention ranges 
from 0 5 to 50%, especially from 2 to 20% by weight, based on the total weight of the composition^ 

The fabric bleaching compositions of the present invention preferably also comprises a surfactant and a detergent 

^ZZZZ component ,s preferably an anionic surfactant a nonionic surfactant or a mixture thereof and , 
preferably present in an amount o. 5 ,0 50%. especially 5 to 25% by weight based on the total weigh, of the fabrc 

" ^ZVrZTsZ^ component may be. e g , a sulphate, sulfonate or carboxylate surfactant, or a mixture o, 
'^Preferred sulphates are alkyl sulphates having 12-22 carbon atoms in the alkyl radical, optionally in combination 
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Aitn akyi ethoxy sutonates having 10-20 carbon atoms in the alkyl radical 

Pre*errec subhonates include alkyl benzene sjlphona:es having 9-* 5 carbon atoms in tne alkyl radical 
In each case the cation is preferably an alkali metal especia'ly sodium 

Pre'enec carboxyla:es are alkal metal sarcosinates cf formula R-CO(F 1 )CH 2 COOM 1 in which R is aikyl or alkenyl 
5 navmg 9-17 carbon a:oms in the alkyl or alkenyl radical R 1 is C^-C A alkyl and M 1 is alkai meta' 

The nonionic surtactant component may be e g a corcensa:e o' e:rylere oxide with a C 9 -C 15 primary alcohol 
naving 3-5 moles of ethylene oxiac per moie 

The detergent builder component is preferably present in an amount of 5 to 30% especially 10 to 60% by weight 
oased or the total weight o? the fabric bleaching composition it may be an aikali metal phosphate, especially a 
io mpolyphosphate a carbonate or bicarbonate especially the sodium salts thereof a silicate an aluminosilicate a poly- 
carboxyiate: a polycarboxylic acid, an organic phosphonate: cr an aminoakylene poly (alkylene phosphonate); or a 
mixture of :hese 

Preferred silicates aie crystalline layered sodium silicates of the formula NaHSi rTl 0 2m+1 pH 2 0 or 
Na 2 Si m 0 2m . 1 pH 2 0 in which m is a number from 1 9 to 4 and p is 0 to 20 
15 Preterrec alummosilicates are the commercially-availaoie synthetic materials aesignated as Zeolites A B. X. and 

HS. or mixtures of these Zeolite A is preferred 

Preferred pol yea r boxy late s mcluoe hydroxypolycarboxylates in particular citrates, polyacrylates and their copoly- 
mers with maleic anhydride 

Preferred polycarboxylic acids include nitnlotriacetic acid and ethylene diamine tetra-acetic acid 
20 Preferred organic phosphonates or ammoalkylene poly (alkylene phosphonates) are alkali metal ethane 1 -hydroxy 

diphosphonates. nitnlo trimethylene phosphonates ethylene diamine tetra methylene phosphonates and diethylene 
tnamme penta methylene phosphonates. 

The fabric bleaching compositions of the invention may contain, in addition to the components already mentioned, 
one or more of fluorescent whitening agents, such as a bis-tnazmylamino-stilbene-disulphonic acid, a bis-tnazolyl-stil- 
25 bene-disulphonic acid a bis-styryl-biphenyl, a bis-benzofuranylbiphenyl ; a bis-benzoxalyl derivative, a bis-benzimida- 
zolyl derivative, a coumanne derivative or a pyrazolme derivative: soil suspending agents, for example sodium car- 
boxymethylcellulose salts for adjusting the phi, for example alkali or alkaline earth metal silicates, foam regulators, for 
example soap salts for adjusting the spray drying and granulating properties, for example sodium sulphate; perfumes 
and also, if appropriate antistatic and softening agents, such as smectite clays: enzymes, such as proteases, cellulases, 
30 lipases, oxidases and amylases, photobleachmg agents; pigments; and/or shading agents These constituents should, 
of course, be stable to the bleaching system employed 

A particularly preferred fabric bleaching composition co-additive is a polymer known to be useful in preventing the 
transfer of labile dyes between fabrics during the washing cycle. Preferred examples of such polymers are polyvinyl 
py rrolidones, optionally modified by the inclusion of an anionic or cationic substituent. especially those having a molecular 
35 weight in the range from 5000 to 60.000, in particular from 10,00 to 50.000. Preferably, such polymer is used in an 
amount ranging from 0.05 to 5%. preferably 0.2-1 7% by weight based on the weight of the detergent. 

The formulation of the fabric bleaching compositions of the invention may be conducted by any conventional tech- 
nique 

The fabric bleaching composition may be formulated as a solid: or as a non-aqueous liquid fabric bleaching corn- 
40 position containing not more than 5, preferably 0-1 wt.% of water and based on a suspension of a builder in a non-ionic 
surfactant, as described, eg, in GB-A-21 53454. 

Preferably, the fabric bleaching composition is in powder or granulate form. 

Such powder or granulate forms may be produced by firstly forming a base powder by spray-drying an aqueous 
slurry containing all the said components . apart from the components a) and b); then adding the components a) and 

^5 b) by dry-blending them into the base powder In a further process, the component b) may be added to an aqueous 
slurry containing the surfactant and builder components, followed by spray-drying the slurry prior to dry-blending com- 
ponent a) into the mixture. In a still further process, a nonionic component is not present, or is only partly present in an 
aqueous slurry containing anionic surfactant and builder components component b) is incorporated into the nonionic 
surfactant component, which is then added to the spray-dned base powder and finally component a) is dry-blended 

50 into the mixture. 

The present invention also comprises a bleaching and/or cleaning process comprising contacting a fabric to be 
bleached anoVor cleaned with an effective amount of a fabric bleaching composition according to the present invention 
Preferably the amount of the fabric bleaching composition used is such that the amount of manganese complex b) 
provides from 0 001 to 100 ppm, preferably from 0.01 to 20 ppm of manganese in the bleaching and/or cleaning bath 
56 The following Examples serve to illustrate the invention; pans and percentages are by weight, unless otherwise 

stated 
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Example 1 

5 obtained 34 5g of a yellow liquid compound having the formula 

CH2— CH2 
CH=N N=CH_^ 

CH(CH 3 ) 2 CH(CH 3 ) 2 

correspond^ , to a ^d^ ; ot = ^ ^ ^ ^ ^ ^ afe addfid ? 4g of <,,> 
-aceSe 4h'o The dar'brown so,u„on so produced is stirred a, 65°C for 3 hours and then evaporated to dryness. 
There are obtained 10.5g ot the compound having the formula: 

CH2* CH2 

20 _ CH=N N = CH 



CH(CH 3 ) 2 | CH(CH 3 ) 2 
O-C-CH3 

25 0 

^"^S^,^^ the « ,102) and having the em P ,r,ca, tormu. C 24 H 29M nN 2 G 4 

0 8 3-isopropylsalicylaldehyde gives: 

30 

Req.% C 64.47, H 6.46; N 4.70; Mn 9.23. 
Found% C 64.5; H 6.7: N 5.0; Mn 9.46. 
35 Example 2 

Usl ng the procedure described in Example 1 but w«h appropnate modif.cahon o, the sal.cylaldehyde starting ma- 
teriaL the compound o1 formula: 

C(CH 3 ) 3 CH 2 -CH 2 C(CH 3 ) 3 



40 



45 



^A VI '3/3 7 ' . * / * 3' J 

y^O — Mn-O-^Y (1 ° 3) 
C(CH3) 3 i. c _ C H 3 C < CH 3)3 



15 ^'^^^^ % ^^ a- -vng the emp,r,cal formula ^ 
50 1 0 acetic acid gives: 

Req.% C 65.05; H 7 97: N 4.21; Mn 8 27 
Found % C 64 3; H 3 1, N4.2 Mn 8.44 



55 



Example 3 

Us,ng the procedure described in Example 1 but with appropnate modification of the sahcylaldehyde starting materia. 
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nna tne sh t formatior stes :rc- comsouna ot tor til la 

CH 5 - CH 



r*V CI 



CH=N " nJcH _ ( 104 ) 



N(C 2 H5) 2 £ N(C 2 H 5 ) 2 

is obtairec as a red brown product in a yield of 63% of theory 
w Flemental analysis ot the compouna having the tormula (104) and having the empirical formula C 2 4H 32 CIMnN A 0 2 

0 75 H 2 0 gives 

Req °o C 55 41. H 6 55. N 10 96 CI 6.94. Mn 10 76 

is Found So C 56 5: H 6 6: N 10 9: CI 6.8: Mn 9.9 
Example 4 

Using the procedure described in Example 1 but with appropriate modification of the salicylaldehyde starting rna- 
20 terial. the compound of formula: 

CH 2 CH 2 

ii e 

(C 2 H 5 ) 2 (CH 3 ?N / ^^ 0 ^^ 0 N(CH 3 )(C 2 H 5 ) 2 

0-C(-0)-CH 3 (105) 

is obtained as a red product in a yield of 61% of theory 
30 Elemental analysis of the compound having the formula (105) and having the empirical formula C 30 H 47 MnN 4 O 12 S 2 

2 5 H 2 0 gives: 

Req % C 43 90: H 6 34; N 6.83; S 7.80: Mn 6.70. 

35 Found % C 44 20, H 6.7; N 6.6; S 7.1; Mn 5.71. 
Example 5 

60g of ethylenediamine are dropped into a solution of 277g of salicylaldehyde in 500ml of ethanol over 1 hour at 
40 60°C Stirring is continued at 60° C for a further 2 hours and the precipitate so formed is filtered off There are obtained 
260g of a yellow compound having the formula: 

CH 2 - CH 2 
.CH=N N=CH 



or X) 

OH uriX/ 



(106) 

corresponding to a yield of 97% of theory 

16 g. of this compound are dissolved in 500 mis of ethanol and treated with 11.9 g. of manganese-lt-chloride 4H 2 0 
and with 1 1.9 g. of potassium hexafluorophosphate The solution is stirred for 20 minutes at 25°C, then cooled to 5°C. 
and treated with a mixture of 12 mis of 30% caustic soda solution. 6.3 mis of a 30% hydrogen peroxide solution and 
300 mis of water The pH of the solution is adjusted to 8-9 using 2N H 2 S0 4 and filtered. After concentration of the filtrate, 
3 g. of a brown-violet crystalline product of formula (107) are obtained, corresponding to a yield of 32% of theory: 
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CH=N-Y-N = CH^ 



-Mr 



-Mr 



^^CH=N-Y-N=CH 

* Elemental analys.s of the compound hav,ng ft. formula (107) and having the empirical formula 

C 32 H 28 F 12 lv1n 2 N 4 0 5 P 2 gives: 

R eq.% C 40 53: H 2.99: N 5.91: F 24.04. Win 11.59. 
20 Found % C406.ri33.N60.F223 Mn 11 1. 
Example 6 

m . w m .,i a firm described in Example 5 is dissolved in tetrahydroturan solvent and hydrogenated 

. XT.Sn o, P , « P«C e a,„»s, ™. - » . - 

obtained in 86% of the theoretical yield: 

CHg" CH2 

OT CH2 ~^ H ' ,H " CH2 ^Q (108) 

Using the procedure described in Example 1, the compound ,106) is converted into the dark brown compound 
ss hav,ng the following formula in a yield of 12% of the theoretical yield: 

i i 

^ CH.-NH NH-CH, 

*• ■■' o^® 009) 

I 

CI 

E.emental analysis of the compound having the formula (109) and having the empirical formula 
45 C 16 H 18 ClMnN 2 0 2 .1 5 H 2 0. 0.33 compound (108) gives: 

Req.% C 53 53; H 5 16; N 7.81; CI 7.43; Mn 11.53. 

Found % C 53.1 ; H 5.6; N 7 4; CI 7.8; Mn 117. 

50 

Example 7 

Using the procedure described in Example 1 , the following compound of formula ,110) is obtained: 

55 
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CH2* CH 2 
CH=N N = CH^_ 



CI 

Elemental analysis of the compour.C having the formula r 1C) and having :he empiroal formula C 16 H 14 CIMnN 2 0 2 
w 1 92 H 2 0 gives 

Req °o C49 11. h 4 60: N 7 16. CI 9 06: Mn 14 04 

Found °<o C 49 4 H 4 6 N 7 1 : CI 6 9: Mn 1 3 9 

Example S 



is 



To 26 Bg of the compound oJ formula (106) as described in Example 5 dissolved in 450ml of water there are added 
24 5 g of manganese-(il)-acetate 4H 2 G and 26 2 g of 30% caustic soda solution The dark brown solution so proouced 
20 is stirred at 70° C for 2 hours and then cooled to 5°C The precipitated dark brown product is tittered off and dried in 
vacuum There are obtained 25 g of the compound having the formula (111 ) (92 % of theory) 

CH2~ CH 2 

2s NaS0 3 I I cn ki 

3 CH= N N = CH^ S °3 N a 

ujC / X$ (in) 

— Mn— O"^^ 



30 



35 



OH 

Elemental analysis of the compound having the formula (111) and having the empirical formula 
C1 6 H 13 MnN 2 Na 2 0 9 S 2 1 0H 2 O gives 

Rcq .% C 34.2: H 3 03: N 5 0; Mn 9.6. 

Found % C 34.2. H 3 3. N 5 6. Mn 9.3. 

Example 9 

40 Using the procedure described in Example 1 , the following compound of formula (112) is prepared: 

ChU- CHL 

I I 
,CH:N N = Ch 



45 



0-C-CH 3 
II 

so O 

Elemental analysis of the compound having the formula (112) and having the empirical formula C 18 H 17 MnN 2 0 4 
gives 

55 Req% C 56 8; H 4 5: N 7 4; Mn 14.5 

Found % C 56 7: H 4 6: N 7 3; Mn 14 6 
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Example 10 

Using the procedure described in Example 1 , the following compound of formula (113) is prepared 

CH2~ CH2 
,CH=N N = CK. 



w 



0 — ^jMn O 



(113) 



is of the compound having the formula (1 1 3) and having the empirical formula C 16 H 14 F 6 MnN 2 0 2 P. 



Elemental analysis 
2 12H 2 0 gives: 

15 

Rcq.% C 38.1; H 3 6; N 5.6: H 2 0 7.6: Mn 10.9. 
Found % C 38 5 H 3.5: N 5.7: H 2 0 7.6 Mn 110. 
20 Example 11 

Using the procedure described in Example 1 , the following compound of formula (114) is prepared: 




25 

CH=N N = CH___^^ 
0 -ttAn O 

30 I 

0-C-CH3 

II 
o 

Elementa, analysis of the compound hav.ng the formula (114) and having the empirical formula 
C 22 H 23 MnN 2 0 4 1 9H 2 0 gives 

Req.% C 56 4; H 5.8; N 6 0; H 2 0 7.3; Mn 11 7. 

40 Found % C 56 2; H 5.8: N 5 9; H 2 0 7.3; Mn 11 5. 

Example 12 

Using the procedure described in Example 1 , the following compound of formula (115) is prepared: 

45 CH 3 CH 2 -CH 2 CH 3 

?C = NH NH=C- 



cc 0 _ M - n _ 0 ^o 



(115) 



50 CI 

Elemental analysis of the compound having the formula (115) having the empirical formula C 18 H, e CIMnN 2 0 4 gives: 



55 



Req % C 562.H47. N 73; Mn 17.3. 
Found % C 55 3; H 4.6; N 7.1: Mn 17.1. 
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Using the procedure aescnbec in Example " tne following compourc of formu a (116) is prepared 

CH, CH 2 -CH 2 



CH 3 CH3 | ' | < CH 3 

wC o _ M _ o ^0r (116) 



.CH 3 



is 



CI 

Elemen;al analysis of the compouno having the formula {"161 hav.rc the empinca 1 formula C 20 H 22 CIMnN 2 O 2 4.25 
H 2 O.0.33 NaC gives. 

Req % C49VH56N 5 72 CI 9 45 Mn 11 23 

Found % C 49 1. H 5 9: N 5 6. CI 9.8; Mn 10.8 
Example 14 

20 Using the procedure described in Example 1, the following compound of formula (117) is prepared: 

so 3 Na ( r H2 " ( r H 2 . OMa 

VT^CH: NH NH: ChL^s/ 3 

^^0 — Mn-O^^ (117) 

I 

CI 

Elemental analysis of the compound having the formula (117) having the empirical formula C 16 H 1 2 CIMnN 2 Na 2 0 8 S 2 
30 3H 2 0 1 2NaCI gives 

Req % C 23 0; H 2 6: N 4 1 ; Mn 8.0; S 9 3 

Found % C 23.0; H 2.6; N 4 1 ; Mn 7.8; S 9 1 

35 

Example 15 

Using the procedure described in Example 1 , the following compound of formula (118) is prepared: 

40 CHj-CHg 

S0 3 Na | | S0 3 Na 
V^CHNH NHrCH-V 

^^O-M'ri— O-^^ (118) 

45 | 

OCH3 

Elemental analysis of the compound having the formula (118) and having the empirical formula 
C1 7 H 15 MnN 2 Na 2 0 9 S2 gives 



50 



Req% C 34 0: H 2 7; N 5 0. Mn 9.9. S 115 

Found % C 34.8; H 3 3: N 5 0: Mn 10.1; S 11.2. 
S5 Example 16 

Using the procedure described in Example 1 . the following compound of formula ( 1 1 9) is prepared: 
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(119) 



70 



I 

O-C — CHg 



Elemental analysis of the compound hav^ the formula (119) and havmg the empinca, formuia 
C 22 H 21 MnN 2 Na 2 O 10 S 2 1 56H 2 0 gives 

15 

Req.% C 39 6. H 3 6. N 4 2: Mn 8.2: S 9 6. 
Found % C 39.6; H 4 2; N 4 9; Mn 8.7; S 9.6. 
20 Example 17 

Using the procedure described in Exampie 1 , the following compound o. formula (120) is prepared: 

25 




30 



S0 3 Na / \ S0 3 Na 

0 |Mn' u 

CI 

,mpound having the formula ( 1 20) having the empirical torm ula C^H, 8 CIMnN 2 Na 2 0 8 S 2 . 



35 Elemental analysis of the coi 

2.5H 2 0. 1.45NaCI gives 

Req.% C 32.2; H 3.1; N 3.8; Mn 7.4. 
40 Found % C 32.2; H 3.1; N 3.8; Mn 7.2. 
Example 16 

OCX) 



(121) 



I 

OCOCH3 



55 then cooled to 5°C whereupon an orange product having the formula 
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35 



45 




13 <12W 

OH 

crystallised oj; The product is filtered otl with suction arc al cwed tc dry in the a-r. giving a yield ot 25 5 c (65% ot 
theory) 

Elemental analysis ot the compourc having the formula 1 121a) havng tne empirical tormula C^h^NpC gives 
W Rec % C 72 7' H 5 08 N 14 13 

Found % C 72 6: H 5 V N 14 V 

B) Tc a solution of 5 9 g of tne compound of formula ;i2la) obtained in Pan A), in 200 ml. of etnanol, there are 
J5 added £ 5 g of manganese-lli-acetate dihyd'ate The resulting dark brown solution is stirred for 5 hours at 60-65°C 

and evaporated to oryncss The residue is dried in vacuum giving a yield of 6 3 g (63% of theory) of a light brown 
compound having the formula (121) 

Elemental analysis of the compound having the formula (121) having the empirical formula C 14 H 12 MnN 2 0 3 
20 ChUCOOH gives: 

Req % C 49 46: H 4 38: N 7.22: Mn 14 17 

Found % C 50 1&: H 4 45: N 7 40: Mn 14 4 

25 

Example 19 



so 9 H2 / CH2 

CH=N./ CI 
(fY HN-;-:Mn (122) 

CH 2 -CH 2 

A) To a solution of 26 8 g phthaidiaidehyde in 1000 mi ot ethanol there are added 21 5 ml of diethylenetriamme 
and the mixture is stirred for 20 hours at 25°C The resulting solution becomes brown-green in colour and is evap- 
orated to dryness giving 40 g (100% theory) of a thick brown liquid having the formula: 

CHo — CHp 
I \ 

uT HN (122a) 

I / 

CH 2 CH 2 



B) To a solution of 19.8 g of manganese-ll-chlonde tetrahydrate in 250 ml of ethanol, there is added a solution of 
so 20 .1 g of the product of formula (122a) in 250 ml of ethanol. An ochre yellow suspension is formed and this is 

stirred for 18 hours at 25°C The product is filtered off wrth suction, washed with ethanol and dried in vacuum at 
25°C giving 28 c. (85% theory) of an ochre yellow of formula (122). 

Elemental analysis of the compound having the formula (122) and having the empirical formula C1 2 H 14 CI 2 rv1nN3 
55 gives 

Req% C 3761. H 5 55: N 11.02: CI 1860: Mn 1441. 
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Found % C 33 0: H 5 0: N 10 5; CI 19 Mn 15 4 
Example 20 



w 



is 



3 Mn(CH 3 COO) 2 . 2 




(123) 



. .■ f * i n n 9 V dinvridvlamme in 50 ml of ethanol there are added 7.4 g. of manganese-ll-acetate 
leiranyu product having the formula (1*3). 

Req.% C 44.62; H 4.21; N 9.76; Mn 19.13. 

25 Found % C 44.70; H 4 15; N 9.72; Mn 1 9.8. 



Example 21 



30 



35 



40 



45 



50 



(CH 3 ) 3 C 




C(CH 3 ) 3 



C(CH 3 ) 3 



OOCCH 3 

! 2 □. of i,2-bis(3,5-di-tert.butylsalicyliclamino)cyclohexane are 



added to 400 ml o1 ethanol, the mixture is heated 
H 2 0 gives: 

Req.% C 66.85; H 8 43. N 4.10. Mn 8 05 

Found % C 66 96; H 8 53; N 4.00. Mn 7 62 



Example 22 
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I 

OCOCH 3 

10 9 3 of o-amnophenol and 10 7 p of pyr cme-2-aldehyde are stirred in 20C ml of ethanol for 5 hours at 60-65°C 
The sclutior is tnen treated with 24 .5 c of mangarese-ll-acelate letrahydrale and stirred for 5 hcxrs at 60-65°C The 
w solution is evaporated and the residue is dried in vacuum giving 31 g (95% theory) of a red-Drown product having the 
formula (125) 

Elemental analysis of the compound having the formula ;125) and having the empirical formula C 14 H 12 MnN 2 0 3 
0 83 H 2 0 gives 

is Req%> C 51 56: H 4 22: N 8.59: Mn 16.87 

Found% C 51 76 H 3 91; N 6 11. Mr 16 80 

Example 23 

20 



25 



30 



35 



CH2 — CH 2 
CH= N HY 

, , Mn(O.CO.CH 3 )2 - 

rsirt N = ch 

CH 2 -CH 2 



(126) 



A) To a solution of 405 ml. of diaminoethane in 1000 ml. of toluene there are added 20 ml of formic acid and 63 4 
g of copper dust The suspension is heated to 100°C. and is treated, dropwise, over 2 hours, with a solution of 111 
ml ot o-chlorobenzaldehyde in 115 ml. of toluene After 4 hours at 100°C , the mixture is cooled to 75°C. and some 
copper dust is filtered off 

The filtrate forms two phases The upper toluene phase is separated and concentrated to 100 ml. This concen- 
trate is diluted with 200 ml. of ethanol and allowed to stand for 46 hours at 25'C The product which crystallises out 
is filtered with suction and dried in vacuum at 40° C giving 24 g (16% theory) of a yeliow product having the formula 



CH 2 



•CH 9 



NH N = CH 



NH ^o 

/*$s> (126a) 



CH 2 — CH 2 



B) 5.8 g, of the compound of formula (1 26a) obtained in Part A) and 5 g. of manganese-ll-acetate tetrahydrate are 
stirred for 12 hours in 200 ml. of ethanol filtered with suction washed with ethanol and dried in vacuum giving 7.5 
50 g of the compound of formula (1 26) 

Elemental analysis of the compound having the formula (126) having the empirical formula C 2 2H 26 MnN 4 0 4 0 14 
Mn0 2 gives 

55 Req % C55 30 H 5 48: N 11 72; Mn 13 12 
Found % C 55 34 H 5 55: N 1 1 80 Mn 12.70 
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Example 24 

_N CI /-r.N 
\!|^> CI N N^ 

i tinn nf iq a n ol manaanese-ll -chlor ide in 200 ml of methanol there are added 14 g of hexamethylene- 

25°C Qivmq 18 5 g (91% theory) of a light grey product having the formula (127). 

ElerTnLl analysis o. the compound having the formula (1 27) and having the empmcal formula C 12 H 24 CI 2 MnN 8 2 

H 2 0 gives: 

IS Req.% C 32.59; H 6.38; N 25.34; CI 16.03; Mn 12.42. 
Found % C 32.2; H 6.5; N 24.6; C1 16.2; Mn 12.4. 



20 



25 



30 



Example 25 



H H 

/ CI0 4 \ _ 

H-N f -VMnf N-H (128) 



N CI0 4/ ' 
H H 



To a solution of 3 g of triazacyclononane in 80 ml. of methanol there are added 2 g of manganese perchtarate 



at25»C giving 1.8 g (65% theory) of awhile product having the formula (128). 
35 Elemental analyst of the compound having the formula (1 28) and having the empmcal formula C, 2 H 30 CI 2 MnN 6 O 8 

gives 

Req.% C 23 12; H 5.66; N 16.41; CI 13.87; Mn 10.74. 
40 Found % C 2B.1; H 6.2; N 16 3; C1 13.6; Mn 11.0. 
Example 26 



50 
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5 



10 



15 




To a solution of 13 6 g of phtnaiocyamne tetrasulphonic acid in 140 ml ol waler there are added 4 2 g ot manga- 
po nese-lll-acetate dihydrate The mixture is heated to 70-75° C and stirred for 12 hours. 20 g of sodium chloride are 
added, the mixture is stirred for a further 6 hours cooied to 5°C and filtered with suction The material filtered of1 is 
dissolved in 200 ml of water and dialysed for 40 hours The solution remaining is evaporated to dryness and the residue 
is dried m vacuum, giving 3 5 g (20% theory) of a black product having the formula (129) 

Elemental analysis of the compound having the formula (129) having the empirical formula 
25 C 6 4H 40 Mn 3 N 16 O24S e 2 2 H 2 0 gives: 

Req.% C 31 76 H 3 50. N 9 27. S 10.61 Mn 6 81 

Found % C 32 1: H 3 2; IM 9 4: S 10 7; Mn 6 79 

30 

Example 27 

A standard (ECE) washing powder is made up from the following components in the indicated proportions: 



3 0% 


Sodium (C-n 5 )alkylbenzenesulphonate: 


2 9% 


Tallow-alcohol-tetradecane-ethyleneglycoieiher (14 moies fcO): 


3 5% 


Sodium soap: 


436% 


Sodium triphosphate; 


7 5% 


Sodium silicate; 


1 9% 


Magnesium smcate. 


1 2% 


Carboxymethylcellulose: 


0 2% 


EDTA. 


21.2% 


Sodium sulphate: and 


9 8% 


Water. 



56 An aqueous wash liquid is then made up and contains 7 5 g/l of the ECE powder 1 13 g/l of sodium perborate 

monohydrate and 0 015 g/l of the compound of formula (111) as described in Example 8. 

Into 400 ml of the aqueous wash liquid (made up using town water of 12 degrees of hardness), there are placed 
12 5 g of test cotton fabric soiled with red wine ; tea, coffee or blackberry stains, as well 37.5 g of bleached cotton (i.e. 
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15 



20 



25 



^'Te' wct^el^baths are each heated from 15'C. to the test temperature ot 25>C. 4(TC. or 60°C over a 
period of 10 minutes: and held at the respective test temperature for a further 10 minutes The respective swatches are 
then nnsed under flowing cold town water spun dry and ironed 

The brightness value (Y) ot the respective test swatches is then determined using an ICS SF 500 spectrophotometer 
The value Y provides a measu re o1 the level of bleach effect achieved. A difference ot 1 Y unit is clearly detectable visually 

For reference purposes, the respective Y values arc determined for each of the washed goods at 25°C using 
perborate alone (i.e. using no compound ot formula 109). 

The results obtained are set out in the following Table. 

Table 



Soil Type 


1 5% perborate 


AY 

15% perborate + 0.2°/ 


oepd. 110 




25°C 


40 9 C 


60°C. 


25°C. 


40° C. 


60° C 


red wine 


Y=64 


+1 


+3 


+4 


+6 


+ 14 


tea 


Y-65 


0 


+5 


+4 


+10 


+22 


coffee 


Y=72 


41 


45 


4-4 


4-6 


414 | 


blackberry 


Y-60 


+2 


+7 


+7 


+10 


+23 



It is clear from the results in the Table that, at any grven temperature, the bleaching improvement ach.eved with a 
fabric bleaching composition accord.ng to the invent.on are 3 to 5 times greater than those achieved using perborate 
alone Moreover, even at 25°C , a fabric bleaching composition according to the invention provides bleaching effects 
which are equivalent to those obtained at 60° C. using perborate alone. 

Similar results are obtained when the compound of formula (1 1 1 ) is replaced by a compound of formula (110) (112), 
(114). (117), (118), (119), (120), (121), (122), (123), (124), (125), (126), (128) or (129). 



30 



Claims 



1. A fabric bleaching composition comprising 
35 a) a peroxy compound, and 

b) 0 0005 to 0 5% by weight of manganese, of one or more water-soluble manganese complexes having one 
of the formulae (1). (2). (3), (4). (5). (6), (7) (6). (9) (10), (11), (12), (13), (14), (15), (16). (17) or (18): 



40 



45 



Ri 



Y 

,c=n' V 



c. 



-- (S0 3 M)n 



(1) 
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I 

(A)m 
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H 



H 



H -N V-VMrtf N-H (17) 

I (A)m | 
H H 



S0 3 M 



SO,M 




SO,M 



S0 3 M 



— 12 



Mn 3 (18) 



in which R, , R 2 , R 3 and R 4 are the same or different and each is hydrogen or optionally substitute alkyl. cy loalkyl 
or aryl R, is hydrogen optionally substituted alkyl, optionally substituted alkoxy, halogen, cyano, Nationally sub- 
stituted Jkyl) 2 Nationally substituted alkyl) 3 or a water-solubilising group. R 6 and R 7 are the same or different 
and each is NH-CO-NH 2 , a group of formula 



-Of 



or a group of formula 



' NH ~C3 : 



Y is optionally substituted alkylene or cyclc^exylene; X is OH, NH 2 , optionally substituted alkyl or optrcnally substi- 
tuted aryl; n is 0, 1 , 2 or 3; M is hydrogen, an alkal, metal atom, ammonium or a cation formed from an amine; m is 
2 or 3; q is 0, 1, 2 or 3: and A is an anion, 

2. A composition according to claim 1 comprising 

a) a peroxy compound: and 

b) 0.005 to 0 05%, by weight of manganese, ot one or more water-soluble manganese complexes having one 
of the formulae (1) to (18). 



3. A composition 



according to Claim 1 or 2 in which a water solubilismg group R 5 is SO a M in which M is defined in claim 1 

4 A composition according to any of the preceding claims in which a complex of formula (1 ) is present ,n whch each 
R, is hydrogen, Y is an ethylene bridge, .CH 2 CH 2 -NH-CH 2 CH 2 - or -CH 2 CH 2 -N(CH 3 )-CH 2 CH 2 - and n ,s 2 

5. A composition according to claim 4 in which one sulfo group is present in each benzene ring. 
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6. A composition seconding to c aim 5 n which tne sulto group is in para positior tc the oxygen atom 

7. A composition accorcmg to any ot claims 1 to 3 in which a complex of fo r nula (2) is present in which R 2 IS hydrogen 
and X is OH 

8. A composition according to any ot claims 1 to 3 in which a complex ot fo r mula (3) is present in which R 3 is nydrcgen 
and R 4 is hydrogen methyl or phenyl 

9. A composition according to cairn 6 m which each S0 3 M group is in para position to :he respective oxygen atom 

10. A composition according tc any of claims 1 to 3 ir. wnich a complex of formula (4) is present in which R 1 ishyarogen 

11. A composition according to claim 10 in which each S0 3 M group is in para position to the lespective oxygen atom 

12. A composition according to any of claims 1 to 3 in which a complex of formula (5). (6) (7) or (8) is present in which 
R 1 is hyorogen or methyl, q is 1, R 5 is hydrogen, metnyl or S0 3 Na, Y is -CH 2 CH 2 - or cyclohexylene and A is a 
chlonoe chlorate acetate hyoroxy. methoxy or PF 6 anion 

13. A composition accoromg to claim 12 in which each SO a Na group is in para position to the respective oxygen atom 

14. A composition accoromg to any ot claims 1 to 3 in which a complex of formula (9) is present in which R 6 and R 7 are 
the same and A. when present, is acetate 

15,, A composition according to any of claims 1 to 3 in which a compound of formula (11) or (12) is used in which R 1 is 
hydrogen, n is 0 and A is acetate 

16. A composition according to any of claims 1 to 3 in which a compound of formula (1 3) is used in which R 1 is hydrogen, 
m is 2 or 3 and A is acetate 

17. A composition according to any of claims 1 to 3 in which a compound of formula (14) is used in which R 1 is hydrogen, 
m is 2 and A is chloride. 

18. A composition according to any of claims 1 to 3 in which a compound of formula (1 5) is used in which m is 2 and A 
is chloride 

19. A composition accoromg to any of claims 1 to 3 in which a compound of formula (16) is used in which m is 2 and A 
is acetate 

20. A composition according to any of claims 1 to 3 in which a compound of formula ( 17) is used in which A is perchlorate 

21 . A composition according to any of the preceding claims in which the peroxy component a) is hydrogen peroxide, a 
compound which liberates hydrogen peroxide, a peroxyacid, a peroxyacid bleach precursor or a mixture thereof 

22. A composition according to claim 21 in which the compound which liberates hydrogen peroxide is an alkali metal 
peroxide, -perborate, -percarbonate -perphosphale or -persulfate. peroxylaunc acid, peroxybenzoic acid, diperox- 
yisophthalic acid 1 ,12-diperoxydodecanedioic acid or urea peroxide; or a mixture thereof 

23. A composition according to claim 22 in which the compound which liberates hydrogen peroxide is sodium percar- 
bonate or sodium perborate 

24. A composition according tc claim 21 in which the peroxyacid bleach precursor is a benz(4H)-1 ,3-oxazm-4-one deriv- 
ative 2-(N.N,N-trimethyl ammonium) ethyl sodium-4-sulfophenyl carbonate chloride (SPCC) N-octyl.N.N-dime- 
thyl-NlO-carbophenoxydecyl ammonium chloride (ODC) 3-(N N,N-t nm ethyl ammonium) propyl sodium 4-sulfophe- 
nyl carboxylate N.N N-trimethyl ammonium toluyloxy benzene sulfonate sodium-4-benzoytoxy benzene sulfonate 
(SBOBS) N N N' N'-letraacetyl ethylene diamine (TAED) sodium-1-methyl-2-benzoyloxy benzene-4-sultonate 
sodium-4-methyl-3-benzoyloxy benzoate and sodium nonanoyloxybenzene sulfonate (NOBS) 

25. A composition according to claim 24 in which the peroxyacid bleach precursor is a substituted 2-phenyl-benz(4H) 
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-1 3-oxaz.n-4-one sodium nonanoyioxybenzene sulfonate or N N N' N'-tetraacetyl ethylene diamine 

26. A composition according to any of the preceding claims 21 in which the amount of the peroxy compound is 0 5 to 
50% by weight, based on the total weight ot the composition 

27 A composition according to claim 26 in which the amount ot the peroxy compound is 2 to 20% by weight, based on 
the total weight of the composition 

28. A composition according to any of the preceding claims which also comprises a surfactant and a detergent builder 

29. A composrtion according to claim 28 comprising 5-50% of an anionic surfactant and/or a non.omc surfactant. 

30. A composrtion according to claim 29 comprising 5-25% of an anionic surfactant and/or a non.on.c suriactant 

31. A composition according to claim 29 or 30 in which the anionic surfactant is a sulfate, sulfonate or carboxylate 
surfactant, or a mixture thereof. 

32. A composition according to claim 29 or 30 in which the non.omc surfactant is a condensate of ethylene oxide with 
a C 9 -C 15 primary alcohol having 3-6 moles of ethylene oxide per mole 

33. A composrtion according to claim 28 comprising 5-30% of a detergent builder. 

34. A composition according to claim 33 comprising 10-60% of a detergent builder. 

35 A composition according to claim 33 or 34 in which the detergent builder is an alkali motal phosphate: a carbonate 
or bicarbonate; a silicate; an alum.nos.licate; a polycarboxylate; a polycarboxylic acid; an organic phosphonate; an 
aminoalkylene poly (alkylene phosphonate); or a mixture of these. 

36. A composrtion according to any of the preceding claims in which a protease, cellulase, lipase, oxidase or amylase 
enzyme is present 

37. A composrtion according to any of the preceding claims which is in powder or granulate form. 

38. A composition according to any of claims 1 to 36 which is in liquid form and contains 0-5% water. 

39. A composition according to claim 38 which is in liquid form and contains 0-1% water 

40. A process for the production of a composition as claimed in claim 31 in which the components are mixed in dry form. 

41 A process for the production of a composition as claimed in claim 37 in which a base powder is produced by 
spray-drying an aqueous slurry which contains all the components, apart from the components a) and b), then 
adding the components a) and b) by dry-blending them into the base powder. 

42 A process for the production of a composite as claimed in claim 37 in which the component b) is added to an 
aqueous slurry containing the surfactant and builder components, followed by spray^rymg the slurry prior to 
dry-blending component a) into the mixture. 

43 A process for the production of a composition as claimed in claim 37 in which a non.on.c surfactant component is 
not present or is only partly present in an aqueous slurry containing anionic suriactant and builder components, 
component b) is incorporated into the nonionic surfactant component, which is then added to the spray-dried base 
powder; and finally component a) is dry-blended into the mixture. 

44. A bleaching and/or cleaning process comprising contacting a fabric to be bleached and/or cleaned with an effective 
amount of a fabric bleaching composition according to any of claims 1 lo 39. 

45 A process according to claim 44 in which the amount of the fabric bleaching composition used is such that the 
amount of manganese complex b) provides from 0.001 to 100 ppm of manganese in the bleaching and/or cleaning 
bath 
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46. A o'occss according to ciatm 45 in which tne amount of the fabric bleaching composition used is sjch that the 
amount of manganese complex b) provides from 0 01 to 20 ppm ot manganese in the coaching and/or cleaning bath 

47. A compound hav^nc one o' :re foimulae 

i' T 1 

,C = N-Y-N:C. 

(R 5 )c 



NH- Y — NH 




( R s)q (6) 
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